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(54) CANISTER MOUNTING STRUCTURE

(57) To a canister assembly to be installed in a ve-
hicle body having a differential device mounted on a rear
part thereof without reducing the space above a floor
panel while ensuring an adequate adsorption chamber
volume. The canister assembly (22) comprises a first ad-
sorption chamber (31) for adsorbing fuel vapor intro-
duced from a fuel tank (8); a second adsorption chamber
(32) for adsorbing fuel vapor introduced from the first
adsorption chamber; and a chamber communication pipe
(46) for communicating the first adsorption chamber with
the second adsorption chamber; wherein the first adsorp-
tion chamber and second adsorption chamber are pro-
vided separately from each other on either side of the
differential device.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an arrange-
ment for a vapor storage canister assembly that prevents
fuel vapor generated in a fuel tank from being released
to the atmosphere.

BACKGROUND OF THE INVENTION

[0002] In an automobile, a fuel tank is sometimes pro-
vided under a floor panel, and a vapor storage canister
(charcoal canister) is provided adjacent to the fuel tank
for the purpose of adsorbing fuel vapor that is generated
in the fuel tank. To promptly adsorb the fuel vapor gen-
erated in the fuel tank, it is desirable to ensure an ade-
quate storage volume, and place the vapor storage can-
ister (which is referred to simply as "canister" in the fol-
lowing description) as close to the fuel tank as possible.
Also, as the space available for installing the canister is
limited, various proposals have been made so as to op-
timize the shape and layout of the canister.
[0003] As one such technology, it is known to place a
canister between a front end and a rear end of a sub-
frame attached to a rear part of a vehicle body frame at
a higher elevation than the fuel tank so as to be adjacent
or substantially adjacent to the lower surface of the floor
panel. See patent document 1.
[0004] A known canister comprises a canister casing
defining a first adsorption chamber filled with activated
charcoal for adsorbing fuel vapor introduced from an inlet
port and a second adsorption chamber provided in par-
allel with the first adsorption chamber and filled with ac-
tivated charcoal for adsorbing vapor fuel released from
the first adsorption chamber. A first space is defined in
a part of the second adsorption chamber on the side of
the inlet port, and a second space is defined in parallel
with the first and second adsorption chambers such that
the length of the second space as measured along the
direction directed toward the inlet portion is longer than
that of the second adsorption chamber, and a communi-
cation hole is formed in a wall separating the first space
and second space from each other to communicate the
first and second chambers to each other. The canister
casing is formed with an atmospheric port for communi-
cating the atmosphere with the second space, and is pro-
vided with a filter for preventing the intrusion of foreign
matters into the second space. See patent document 2.
[0005]

Patent Document 1: Japanese patent laid open pub-
lication No. 2004-143966
Patent Document 2: Japanese patent No. 3951427

BRIEF SUMMARY OF THE INVENTION

TASK TO BE ACCOMPLISHED BY THE INVENTION

[0006] A rear drive vehicle (including a four-wheel drive
vehicle) is provided with a mechanism for transmitting
power from an engine mounted on a front part of the
vehicle to a differential device for the rear wheels via a
propeller shaft. The differential device is placed under a
floor panel, and is connected to the propeller shaft ex-
tending in the fore-and-aft direction at a laterally middle
part of the vehicle body.
[0007]  In such a rear drive vehicle, when a relatively
small canister is used as is the case in Patent Document
1, the canister can be placed in a relatively limited space
such as a space above or on either side of the differential
device. However, when the canister incorporates a first
adsorption chamber, a second adsorption chamber and
a filter into a single canister case as is the case in Patent
Documents 2, the need for an adequate volumes for the
two adsorption chambers prevents the overall size of the
canister to be reduced beyond a certain limit. Therefore,
in such a case, to allow the canister to be installed without
being interfered by the differential device, the floor panel
has to be raised to create a space for installing the can-
ister, and this caused the cabin space and/or the trunk
space to be sacrificed.
[0008] The present invention was made in view of such
problems of the prior art, and has a primary object to
provide an arrangement for a vapor storage canister as-
sembly that allows a canister assembly to be installed on
a vehicle body without reducing the space above a floor
panel while ensuring an adequate adsorption chamber
volume in a vehicle having a differential device mounted
in a rear part of a vehicle body.

MEANS TO ACCOMPLISH THE TASK

[0009] To accomplish such a task, a first aspect of the
present invention provides a vapor storage canister ar-
rangement for a vehicle (1) having a differential device
(21) mounted on a rear part of a vehicle body, comprising:
a first adsorption chamber (31) for adsorbing fuel vapor
introduced from a fuel tank (8); a second adsorption
chamber (32) for adsorbing fuel vapor introduced from
the first adsorption chamber; and a chamber communi-
cation pipe (46) for communicating the first adsorption
chamber with the second adsorption chamber; wherein
the first adsorption chamber and second adsorption
chamber are provided separately from each other on ei-
ther side of the differential device.
[0010] To accomplish such a task, a second aspect of
the present invention provides an arrangement in which
the second adsorption chamber has a smaller volume
than the first adsorption chamber, and is provided with a
filter box (33) integrally formed with the second adsorp-
tion chamber and communicating with both the second
adsorption chamber and atmosphere.
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[0011] To accomplish such a task, a third aspect of the
present invention provides an arrangement which further
includes a filter box communicating with both the second
adsorption chamber and atmosphere, wherein the filter
box is located directly above the differential device.
[0012] To accomplish such a task, a fourth aspect of
the present invention provides an arrangement in which
a filter communication pipe (72) is provided in one of the
second adsorption chamber and filter box, and a receiv-
ing hole (73) for wholly receiving the filter communication
pipe is provided in the other of the second adsorption
chamber and filter box.
[0013] According to the first aspect of the present in-
vention, by placing the two adsorption chambers of the
canister assembly on either side of the differential device
separately from each other, the canister assembly is al-
lowed to be installed in the vehicle body without reducing
the space above the floor panel while ensuring an ade-
quate adsorption chamber volume. According to the sec-
ond aspect of the present invention, the space on either
side of the differential device can be effectively utilized
for installing the two adsorption chambers and filter box.
According to the third aspect of the present invention,
the space above the differential device can be effectively
utilized for installing the filter box. According to the fourth
aspect of the present invention, the freedom in the design
of the filter box placed above the differential device can
be improved, and the work required for connecting the
filter box with second adsorption chamber can be simpli-
fied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Figure 1 is a bottom view of a rear part of a motor
vehicle incorporated with a vapor storage canister
arrangement given as a first embodiment of the
present invention;
Figure 2 is a perspective view showing a canister
assembly of the first embodiment in greater detail;
Figure 3 is a simplified rear view of the canister as-
sembly and a differential device of the first embodi-
ment;
Figure 4 is a detailed perspective view showing a
canister assembly of a second embodiment;
Figure 5 is a simplified rear view of the canister as-
sembly and a differential device of the second em-
bodiment;
Figure 6 is a detailed perspective view showing a
canister assembly of a third embodiment;
Figure 7 is a simplified rear view of the canister as-
sembly and a differential device of the third embod-
iment; and
Figure 8 is an enlarged sectional view of a structure
for coupling a second adsorption chamber with a fil-
ter box in the third embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0015] The present invention is described in the follow-
ing in terms of specific embodiments thereof with refer-
ence to the appended drawings. The terms denoting
"front", "rear", "left", "right", "up" and "down" as used in
this disclosure should be understood as being with ref-
erence to a vehicle body unless otherwise specified.
[0016] Figure 1 is a plan view of various components
arranged under the floor in a rear part of a motor vehicle
incorporated with a vapor storage canister arrangement
given as a first embodiment of the present invention (the
floor itself and cabin are omitted from the illustration).
Figure 2 is a detailed perspective view of a canister as-
sembly, and Figure 3 is a simplified rear view showing
the relationship between the canisters and a differential
device.
[0017] Referring to Figure 1, the illustrated motor ve-
hicle 1 consists of a FR (front engine rear drive) passen-
ger vehicle. Under the rear part of the floor (rear floor
panel), a pair of rear side members 2 and 3, a pair of side
sills 4 and 5, a middle cross member 6 and a rear cross
member 7 are joined to one another by spot welding. The
lateral ends of the middle cross member 6 and rear cross
member 7 are joined to the corresponding rear side mem-
bers 2 and 3, and a fuel tank 8 made of plastic material
is placed in a space defined by the rear side members 2
and 3, rear parts of the side sills 4 and 5 and the two
cross members 6 and 7. To the lower sides of the rear
side members 2 and 3 are attached a sub-frame 9 via
threaded bolts 10 passed through central holes of mount
bushes made of anti-vibration rubber. The sub-frame 9
supports a wheel suspension system not shown in the
drawings.
[0018] A differential device 21 is received in a central
opening 9a of the sub frame 9, and canisters of a canister
assembly 22 are located above the lateral side ends of
the differential device 21. To the differential device 21 is
transmitted a drive force from an engine not shown in the
drawings via a propeller shaft 23. The drive force is further
transmitted to rear wheel drive axles 24 and 25 via a per
se known gear mechanism of the differential device.
[0019] The canister assembly 22 includes a first ad-
sorption chamber 31 for adsorbing fuel vapor introduced
from the fuel tank 8, a second adsorption chamber 32 for
adsorbing fuel vapor introduced from the first adsorption
chamber 31 and a filter box 33 communicating with both
the second adsorption chamber 32 and atmosphere in
such a manner that foreign matters such as dust con-
tained in the atmosphere are prevented from entering
the second adsorption chamber 32.
[0020] The first adsorption chamber 31 includes a rec-
tangular box shaped housing 41 and activated charcoal
filled in the housing 41 as an adsorbing agent for the fuel
vapor generated in the fuel tank, and an upstream end
of the first adsorption chamber 31 is provided with a
charge port 42 connected to the fuel tank and a purge
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port 43 connected to an intake passage of the engine.
The charge port 42 is provided with a pressure sensor
44 which is provided with a communication pipe 45 com-
municating with the atmosphere so that a pressure dif-
ference between the atmospheric pressure and fuel tank
internal pressure can be detected. To a downstream part
of a side wall of the first adsorption chamber 31 is con-
nected a chamber communication pipe 46 communicat-
ing the first adsorption chamber 31 with the second ad-
sorption chamber 32.
[0021] The second adsorption chamber 32 includes a
substantially cylindrical housing 51 and, similarly as the
first adsorption chamber 31, activated charcoal filled in
the housing 51 as an adsorbing agent for fuel vapor. To
an upstream part of a side wall of the second adsorption
chamber 32 is connected the chamber communication
pipe 46. The housing 51 of the second adsorption cham-
ber 32 has a smaller volume than the housing 41 of the
first adsorption chamber 31. A side of the second adsorp-
tion chamber 32 adjoining the first adsorption chamber
31 is integrally formed with the filter box 33. The housing
51 of the second adsorption chamber 32 and the filter
box 33 are separated from each other by a partition wall
52, and communication between them is afforded solely
via a communication hole 52a provided in the partition
wall 52.
[0022] The filter box 33 is fixedly attached to the hous-
ing 51 of the second adsorption chamber 32 via a flange
portion 53, and internally receives a filter element of a
per se known air filter system (not shown in the drawings).
A rear end wall on the downstream end of the filter box
33 is provided with a communication pipe 54 for commu-
nicating with the atmosphere.
[0023] As shown in Figure 3, the canister assembly 22
is disposed in such a manner that the first adsorption
chamber 31 and second adsorption chamber 32 (includ-
ing the filter box 33) are positioned above the differential
device 21 on either side thereof. The first adsorption
chamber 31 and second adsorption chamber 32 are fix-
edly attached to the lower surface of a rear floor panel
61 via fixing members not shown in the drawings.
[0024] In the canister assembly 22 described above,
when the engine is not in operation, as shown by the
solid line arrow in Figure 2, the fuel vapor produced in
the fuel tank is introduced into the first adsorption cham-
ber 31 to be adsorbed by the activated charcoal therein.
The part of the fuel vapor that is not adsorbed by the
activated charcoal is introduced into the second adsorp-
tion chamber 32 via the chamber communication pipe 46
to be adsorbed by the activated charcoal in the second
adsorption chamber 32. On the other hand, when the
engine is in operation, as shown by the dotted line arrow
in Figure 2, because air is drawn from the side of the
intake passage of the engine, atmospheric air is intro-
duced into the filter box 33 via the communication pipe
54 so that the fuel vapor in the second adsorption cham-
ber 32 and first adsorption chamber 31 is forwarded to
the intake passage of the engine via the purge port 43.

[0025] In the illustrated embodiment, because the two
adsorption chambers 31 and 32 are placed on either side
of the differential device, in spite of the limited space
available between the rear floor panel 61 and differential
device 21, an adequate volume can be ensured for the
adsorption chambers without taking up any space above
the level of the rear floor panel 61. Therefore, the mount-
ing space for the canister assembly can be secured with-
out causing the rear floor panel 61 to intrude upward (by
forming a bulge, for example) so that the cabin space
and/or trunk space can be maximized.
[0026] Also, because the second adsorption chamber
32 has a smaller volume than the first adsorption cham-
ber 31, and is integrally formed with the filter box 33, the
space available on either side of the different device 21
can be effectively utilized in installing the two adsorption
chambers 31 and 32 and filter box 33.
[0027] Figure 4 is a perspective view showing the de-
tails of a canister assembly given as a second embodi-
ment of the present invention, and Figure 5 is a simplified
rear end view showing the positional relationship be-
tween the canisters and differential device. In Figures 4
and 5 illustrating the second embodiment, unless other-
wise specified, the parts corresponding to those of the
first embodiment shown in Figures 2 and 3 are denoted
with like numerals without repeating the description of
such parts.
[0028] Referring to Figures 4 and 5, the filter box 33
of the second embodiment is provided separately from
the second adsorption chamber 32, and is placed in a
part above the differential device 21 intermediate be-
tween the first adsorption chamber 31 and second ad-
sorption chamber 32. The second adsorption chamber
32 is communicated with the filter box 33 via a filter com-
munication pipe 72. The communication pipe 45 of the
pressure sensor 44 on the side of the first adsorption
chamber 31 is connected to the filter box 33 and thereby
communicates with the atmosphere.
[0029] Because the filter box is placed directly above
the differential device 21 as described above, the space
available above the differential device can be effectively
utilized, and the freedom in the design (shape, volume,
etc.) of the filter box 33 can be improved. Because the
filter box 33 is provided as a separate member from the
second adsorption chamber 32, the volume of the second
adsorption chamber 32 can be maximized.
[0030] Figure 6 is a perspective view showing the de-
tails of a canister assembly give as a third embodiment
of the present invention, Figure 7 is a simplified rear end
view showing the positional relationship between the
canisters and differential device, and Figure 8 is a sim-
plified enlarged view showing the structure for connecting
the second adsorption chamber of the canister with the
filter box. In Figures 6 to 8 illustrating the third embodi-
ment, unless otherwise specified, the parts correspond-
ing to those of the second embodiment shown in Figures
4 and 5 are denoted with like numerals without repeating
the description of such parts.
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[0031] Similarly as the second embodiment, the filter
box 33 is provided separately from the second adsorption
chamber 32, and is placed in a part above the differential
device 21 intermediate between the first adsorption
chamber 31 and second adsorption chamber 32. In the
illustrated embodiment, as shown in Figure 8, the second
adsorption chamber 32 communicates with the filter box
33 on account of a filter communication pipe 72 provided
on a side of the second adsorption chamber 32 being
fitted into a receiving hole 73 provided on a side of the
filter box 33 which is provided with a O-ring 74 for sealing.
[0032] The structure descried above has the advan-
tage of simplifying the work required for connecting the
filter box 33 to the second adsorption chamber 32.
[0033] Although the present invention has been de-
scribed in terms of preferred embodiments thereof, it is
obvious to a person skilled in the art that various altera-
tions and modifications are possible without departing
from the scope of the present invention which is set forth
in the appended claims. For instance, the canister as-
sembly was provided with two adsorption chambers in
the foregoing embodiments, but may also comprise more
than two adsorption chambers as long as the adsorption
chambers are provided at least on either side of the dif-
ferential device. Likewise, the shapes of the adsorption
chambers and filter box can be freely changed without
departing from the spirit of the present invention.

LIST OF NUMERALS

[0034]

1 motor vehicle
8 fuel tank
9 sub-frame
21 differential device
22 canister assembly
23 propeller shaft
24, 25 rear drive axle
31 first adsorption chamber
32 second adsorption chamber
33 filter box
41 housing
42 charge port
43 purge port
46 chamber communication pipe
51 housing
61 rear floor panel
72 filter communication pipe
73 receiving hole

Claims

1. A vapor storage canister arrangement for a vehicle
having a differential device mounted on a rear part
of a vehicle body, comprising:

a first adsorption chamber for adsorbing fuel va-
por introduced from a fuel tank;
a second adsorption chamber for adsorbing fuel
vapor introduced from the first adsorption cham-
ber; and
a chamber communication pipe for communi-
cating the first adsorption chamber with the sec-
ond adsorption chamber;
wherein the first adsorption chamber and sec-
ond adsorption chamber are provided separate-
ly from each other on either side of the differen-
tial device.

2. The vapor storage canister arrangement according
to claim 1, wherein the second adsorption chamber
has a smaller volume than the first adsorption cham-
ber, and is provided with a filter box integrally formed
with the second adsorption chamber and communi-
cating with both the second adsorption chamber and
atmosphere.

3. The vapor storage canister arrangement according
to claim 1, further comprising a filter box communi-
cating with both the second adsorption chamber and
atmosphere, wherein the filter box is located directly
above the differential device.

4. The vapor storage canister arrangement according
to claim 3, wherein a filter communication pipe is
provided in one of the second adsorption chamber
and filter box, and a receiving hole for wholly receiv-
ing the filter communication pipe is provided in the
other of the second adsorption chamber and filter
box.
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